The amino terminus of G protein alpha subunits is required for interaction with beta gamma.
The guanine nucleotide-binding proteins (G proteins), which transduce hormonal and light signals across the plasma membrane, are heterotrimers composed of alpha, beta, and gamma subunits. Activation of G proteins by guanine nucleotides is accompanied by dissociation of the heterotrimer: G + alpha.beta.gamma in equilibrium alpha G + beta.gamma. Brain contains several G proteins of which the most abundant are alpha 39.beta.gamma and alpha 41.beta.gamma. We have used proteolysis by trypsin to study the functional domains of the alpha subunits. In the presence of guanosine 5'-(3-O-thio)triphosphate, trypsin removes a 2-kDa peptide from the amino terminus of these proteins (Hurley, J. B., Simon, M. I., Teplow, D. B., Robishaw, J. D., and Gilman, A. G. (1984) Science 226, 860-862; Winslow, J. W., Van Amsterdam, J. R., and Neer, E. J. (1986) J. Biol. Chem. 261, 7571-7579). Tryptic cleavage does not affect the GTPase activity of the truncated molecule nor the apparent Km for GTP. However, removal of the 2-kDa amino-terminal peptide prevents association of the alpha subunits with beta.gamma. Since the apparent substrate for pertussis toxin-catalyzed ADP-ribosylation is the alpha.beta.gamma heterotrimer, the trypsin-cleaved alpha subunit is not a substrate for the toxin. Digestion of the carboxyl terminus of alpha 39 with carboxypeptidase A prevents ADP-ribosylation by pertussis toxin but does not interfere with the formation of alpha 39.beta.gamma heterotrimers. We do not yet know whether the amino-terminal region of alpha 39 interacts with beta gamma directly or whether it is necessary to maintain a conformation of alpha 39 which is required for heterotrimer formation. Further studies are needed to define the nature of the contracts between alpha and beta gamma subunits since understanding the structural basis for their reversible interaction is fundamental to understanding their function.